Habitat loss and fragmentation causes decline of insect populations. Odonata (both dragonflies 2 1 and damselflies) are especially threatened, because they are notably influenced by both aquatic 2 2 3 1 degree of land use intensification, but increased with the length of watercourses. Our findings, 3 2 both on local and landscape scales demonstrated the importance of terrestrial environment on 3 3
INTRODUCTION 3 8
Odonata are real flagship taxa of freshwater ecosystems, and often used as indicator species to 3 9 assess the quality of their close environment 1 . Their high diversity, complex life history, the 4 0 relatively rapid development and their essential role in food webs 2,3 make them ideal model 4 1 insects for ecological surveys. Healthy aquatic habitats are crucial for the development of 1 0 0 (Table 2) . We found this correlation to be significant for Zygoptera, but not for Anisoptera 1 0 1 diversity ( Table 2 ). The other five local variables (water depth, water diameter, bankside cover, 1 0 2 bankside tree cover and height of bankside vegetation) showed no significant correlation with 1 0 3 species diversity (Table 2) . Two variables showed significant correlation with Odonata diversity from the five tested 1 1 7 variables on landscape scale. On one hand, the total length of watercourses at the largest scale 1 1 8 showed significant positive correlation with the diversity of Anisoptera (Table 3) . The 1 1 9
correlation was not significant for Zygoptera (Table 3) , nor for the whole Odonata populations 1 2 0 (Table 3) .
On other hand, the farmland patch size showed significant negative correlations with correlation was significant for the whole Odonata diversity (Table 3) , although it was not 1 2 4 significant for Zygoptera (Table 3) , and only marginally significant for Anisoptera (Table 3) . At the smaller landscape scale (radius = 2.5 km) the correlation was only marginally significant but 1 2 6 6 only for Anisoptera (Table 3) . We found the same pattern also at the smallest landscape scale 1 2 7
(radius = 1.25 km); the correlation was significant for Anisoptera (Table 3) . smooth -dark grey) for the relationship between farmland patch size and Odonata diversity at the studied landscape scales, considering the two suborders (Zygoptera and Anisoptera) and the 1 3 4
Odonata assemblages. At the smallest landscape scale (radius = 1.25 km) we also found a marginally significant 1 3 7 correlation between the forest patch proportion and the diversity of Zygoptera (Table 3) diversity of whole Odonata (Table 3) . Regarding the other landscape variables, we did not find 1 3 9 any significant correlations (Table 3) . aquatic and landscape considered) in explaining the Odonata species diversity; it was followed 1 4 7
by the farmland patch size on the 5 km scale (Table 4 ). The total length of watercourses on the 5 the lowest importance (Table 4 ). We tested the influence of water body attributes and the surrounding landscape on the Odonata 1 5 7
assemblages along lowland watercourses. The hypothesis was that the studied watercourses were 1 5 8 the most stable aquatic environments from the whole hydrographic basin, because they persisted presence and abundance of Odonata. However, the two groups showed different sensitivities to 1 6 5 the local and landscape variables. Only one out of the six analysed local variables, the cover of emergent vegetation had 1 6 7 significant influence on the species richness of Odonata. Especially the Zygoptera showed surface cover, anisopteran species were more affected than zygopteran ones 18 . The explanation 1 7 7
for the inconsistence between our results and the previously cited one is regarded to water The relationship between the landscape variables and Odonata was significant only for 1 8 2 the Anisoptera species, and this result supported our expectation. As expected from published 1 8 3
literature Anisoptera due to their higher dispersal ability are more sensitive to the landscape 1 8 4 structure than Zygoptera. This assumption was also confirmed in other studies, where it was 1 8 5
reported that the more mobile Anisoptera were more sensitive to landscape variables at large network provides an extended habitat which means more food, more oviposition site and more 1 9 2 conspecific females, and higher survival chance. In England Raebel et al. 28 found that the 1 9 3 number of ponds in the surrounding area had no effect on species richness of dragonflies. However, their largest spatial scale was of 1600 meter long radius, contrary to the 5 km long 1 9 5 radius scale used in our study. In another study 28 authors found that the distance to the nearest 1 9 6 possible pond is a crucial factor in species occurrence: species richness decreased with 1 9 7 increasing distance to the nearest suitable pond. In an experimental study where cattle tanks were 1 9 8
used the results show that both the distance to the nearest tank and the connectivity between artificial ponds affected significantly the species richness 15 . With increasing isolation the 2 0 0 dispersal between tanks decreased, and thus species richness declined. The farmland patch size showed a significant negative effect on Odonata species 2 0 2 diversity at large scale (5 km), and on Anisoptera species diversity at the small (1.25 km) scale. The trend was the same for Anisoptera at the middle scale (2.5 km). The farmland patch size 2 0 4 alludes to landscape fragmentation: increasing patch size results in landscape homogenization, 2 0 5
with fewer buffer strips, bushes, forest patches, and presumably high fertilizer input. In the 2 0 6 agriculturally intensified landscapes this means less space for maturation, feeding, and resting for 2 0 7 the dragonflies. The negative effects of the intensified land use on a large number of Odonata was 2 0 9
presented by Ott 30 (1995) . In another study on odonate species richness a similar effect was Habitat structure and landscape configuration effect on species diversity was 2 1 6 demonstrated in a study (Georgian Bay region, Canada). They showed that the habitat structure 2 1 7 and other landscape variables calculated at variable scales (at 1, 2, 4 and 8 km) was more 2 1 8 important than boating pressure both for adults and for larvae 31 . In a study of the threatened heterogeneous terrestrial habitat structure is essential for the development of juveniles, and importance of land cover types per se and landcover heterogeneity was studied, authors showed 2 2 3 that from nine land cover types, farmland percentage had positive effect on 9 species, and 2 2 4 1 1 negative effect on 31 species. They also found that in the case of 73 species abundance increased 2 2 5
with the increasing of landcover heterogeneity 21 . amphibians, butterflies and farmland birds. herbaceous vegetation, with scarce shrub and tree cover. Surveyed watercourses were at different 2 5 2 distances from forest patches. All watercourses were at least on one bankside adjacent to
